Comparative characterization of sweetpotato antioxidant genes from expressed sequence tags of dehydration-treated fibrous roots under different abiotic stress conditions.
Drought stress is one of the most adverse conditions for plant growth and productivity. The plant antioxidant system is an important defense mechanism and includes antioxidant enzymes and low-molecular weight antioxidants. Understanding the biochemical and molecular responses to drought is essential for improving plant resistance to water-limited conditions. Previously, we isolated and characterized expressed sequence tags (ESTs) from a full-length enriched cDNA library prepared from fibrous roots of sweetpotato subjected to dehydration stress (Kim et al. in BMB Rep 42:271-276, [5]). In this study, we isolated and characterized 11 sweetpotato antioxidant genes from sweetpotato EST library under various abiotic stress conditions, which included six intracellular CuZn superoxide dismutases (CuZnSOD), ascorbate peroxidase, catalase, glutathione peroxidase (GPX), glutathione-S-transferase, thioredoxin (TRX), and five extracellular peroxidase genes. The expression of almost all the antioxidant genes induced under dehydration treatments occurred in leaves, with the exception of extracellular swPB6, whereas some antioxidant genes showed increased expression levels in the fibrous roots, such as intracellular GPX, TRX, extracellular swPA4, and swPB7 genes. During various abiotic stress treatments in leaves, such as exposure to NaCl, cold, and abscisic acid, several intracellular antioxidant genes were strongly expressed compared with the expression of extracellular antioxidant genes. These results indicated that some intracellular antioxidant genes, especially swAPX1 and CuZnSOD, might be specifically involved in important defense mechanisms against oxidative stress induced by various abiotic stresses including dehydration in sweetpotato plants.